RNA-binding proteins play essential roles in the post-transcriptional regulation of gene expression. While hundreds of RNA-binding proteins can be predicted computationally, the recent introduction of proteome-wide approaches has
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This article is protected by copyright. All rights reserved. [13, 14] . Applying this technique, also referred to as RNA-protein interactome capture (reviewed in [3, 8, 9] ), the Krijgsveld/Hentze as well as the Landthaler laboratories identified hundreds of known and potentially new RBPs from human HeLa and HEK293 cells, respectively [13, 14] . Importantly, since endogenously formed protein-RNA interactions were covalently linked by applying UV irradiation to cells, poly(A) RNAs could be purified from cell lysates with oligo[dT] beads under highly stringent conditions, reducing potential background. At this point, we wish to note that although the enrichment of poly(A) RNA was thought to mainly recover mRNA interacting proteins, proteins bound to other RNAs bearing a poly(A) tail, such as cytoplasmic long non-coding RNAs (lncRNAs) could also be recovered.
During the last few years, RNA-protein interactome capture has become increasingly popular and expanded to commonly used model organisms and human parasites [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] (Table 1 ). It confirmed repeatedly that the spectrum of RBPs goes well beyond previous thoughts and includes a large fraction of unconventional RBPs that are devoid of classical RBDs, which further prompted the development novel approaches for defining non-canonical RNA-binding regions on RBPs [16, 31] . In this review, we highlight some examples to provide a glimpse of the richness of the observed spectrum of the identified unconventional RBPs. Specifically, we introduce metabolic enzymes that are part of glycolysis or tricarboxylic acids cycle (TCA) with imminent roles in energy metabolism, heat shock proteins that have essential functions in stress response to maintain cellular homeostasis, and DNA-binding proteins such as transcription factors and chromatin-associated proteins (CAPs) required for transcriptional regulation and to preserve genome integrity. However, we wish to note that many other classes of unconventional RBPs, such as metabolic enzymes acting in nucleotide purine/pyrimidine metabolisms or fatty acids synthesis, kinases and phosphates associated with cell signalling, as well as components of the proteasome, peptidases and ubiquitin ligases involved in protein degradation, have also been repeatedly identified in RNA-protein interactome studies. These classes are not explicitly discussed in this review and the reader is referred to recent reports that highlight some of those unconventional RBPs [3, 9, 16] .
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Glycolytic proteins
All of the poly(A) RNA-protein interactome studies performed to date identified numerous glycolytic enzymes (Fig. 1) . Most striking, all of the enzymes that mediate the 10 steps of glycolysis -which converts glucose to pyruvate -bind to poly(A) RNAs in the yeast S. cerevisiae [15, 24] . Some of these proteins (i.e. Eno1, Gpm1, and Pfk2) have also been shown to bind mRNAs coding for glycolytic enzymes.
Whether this represents a mean to coordinate the activity of the glycolytic pathway or not has yet to be determined [24] . Nonetheless, it could be reminiscent of an "RNA regulon"; which is defined by RBPs that commonly control/coordinate expression of mRNAs coding for functionally related proteins [32, 33] . Importantly, for particular glycolytic enzymes, there is profound evidence for functions in RNA biology, and recent reviews have extensively discussed RNA-binding properties of glycolytic and other metabolic enzymes [3, 34, 35] . In the following, we briefly highlight three examples of glycolytic enzymes that bear conserved mRNA binding functions, namely, glyceraldehyde-3-phosphate dehydrogenase (GAPDH), enolase (ENO), and pyruvate kinase (PKM).
GAPDH converts glyceraldehyde-3-phosphate to D-glycerate-1,3-bisphosphate generating one NADH molecule in glycolysis. The enzyme has a multitude of functions that are not directly related to its glycolytic function, and it is part of the interferon -activated inhibitor of translation (GAIT) complex that controls mRNA translation in myeloid cells (reviewed in [36, 37] ). The RNA-binding propensity of GAPDH was discovered more than twenty years ago, showing that it binds to AUrich sequence elements in RNA [38] . Classical competition experiments with NAD + , NADH and ATP further suggested that the dinucleotide-binding site is involved in binding to RNA [38, 39] . Besides mRNAs, GAPDH has also been reported to interact with tRNA, rRNA, and viral RNA [36] . Interestingly, in some instances the RNAbinding activity of GAPDH seems to be dependent on the glycolytic state of the cells as shown in a study from the Pearce laboratory: Upon activation of T cells, their metabolism shifts from oxidative phosphorylation to glycolysis, which prevents GAPDH from binding to AU-rich RNA elements (AREs) located in the 3'UTR of IFNmRNA, thereby facilitating translation [40] . Despite the documented binding of
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This article is protected by copyright. All rights reserved. GAPDH to at least 13 different mRNAs [36] , poly(A) RNA-protein interactome studies detected GAPDH only at low significance in HeLa cells (Fig. 1) [13] . The respective orthologues of GAPDH were captured from yeast, worms, flies, plants, and mouse cardiomyocytes, indicating that mRNA-binding could be evolutionarily conserved.
Whether this relates to some conserved function of GPADH in RNA biology, possibly depending on the metabolic state of cells remains to be determined.
Enolase is a magnesium-dependent metalloenzyme that converts 2-phosphoglycerate to phosphoenolpyruvate (PEP) at the penultimate step of glycolysis. Interestingly, enolase was identified across all herein considered RNAinteractome studies, which further suggests evolutionary conserved affinity towards RNA (Fig. 1 ). In line with this observations, its affinity for RNA was recognized more than a decade ago [41] . Specifically, it was reported that yeast Eno2p selectively binds to the isoacceptor tRNA Lys CUU (tRK1), thereby inducing a conformational change in the tRNA, which then enables interaction with the cytosolic precursor of mitochondrial lysyl-tRNA synthetase (preMsk1p) to be ultimately imported into mitochondria [41] . Interestingly, from the two yeast enolase paralogs (Eno1 and Eno2), only the highly expressed Eno2p allows for conformational rearrangement of tRK1 for targeting to preMsk1p, albeit their sequences are 97% identical.
Furthermore, three human forms of enolase () can also form a complex with labelled tRK1, suggesting an evolutionary conserved process [42] . Besides binding to tRNAs, evidence that enolase could bind to other types of RNA came from a study showing that recombinant rat α-enolase binds to RNA CUG triplet repeats in vitro [43] . Cross-linking and immunoprecipitation (CLIP) -a method to identify RNA targets of RBPs on global scale [44] -suggested 153 different mRNA targets for ENO1 (α-enolase) in HeLa cells [13] . Yeast Eno1p was further shown to bind several glycolytic mRNAs [24] , and extracellular enolase was recently identified as a novel RBP on the S. pneumoniae surface interacting with extracellular RNA [45] . In conclusion, substantial evidence supports the role of enolase as an RBP that possibly interacts with different types of RNA in a variety of organisms; nevertheless, the functional conservation of enolase as an RBP has yet to be determined. Notably, enolase is highly expressed in cells (e.g. yeast Eno2p ~1. 4 Mio proteins/ cell [46] ),
which could increase the possibility for non-specific interactions with RNA that should be taken into account.
Similar to enolase, pyruvate kinase, which converts PEP to pyruvate in the final step of glycolysis, was identified as a poly(A) RNA binding protein in all six organisms considered herein (Fig. 1) . Interestingly, mouse pyruvate kinase from muscle (PKM2), was recently found to interact with sub-pools of endoplasmic reticulum (ER)-associated ribosomes [47] . Furthermore, PKM2 CLIP analyses revealed two major classes of RNA targets, namely 18S and 28S mature rRNAs and mRNAs. The mRNA targets were strongly enriched for genes encoding components of the endoplasmic reticulum (ER) and the cell membrane that are commonly translated at the ER. Therefore, it was suggested that PKM2 is involved in the localization of subpools of mRNAs to the ER to facilitate their local translation. As such, PKM2 is thought to possess non-canonical functions as an RNA-binding protein for local translation of ER-destined mRNAs [47] . In light of this recent finding, we wish to note that many glycolytic enzymes, including enolase, were found to be associated with mitochondria in different organisms [48] [49] [50] . In Arabidopsis heterotrophic cells, the entire glycolytic pathway (3% -12% of enzyme activities) was found to be localized on the cytosolic face of the outer mitochondrial membrane [48] ; and glycolytic enzyme activities were detected on the surface of yeast and human mitochondria [49, 50] . Such compartmentalization of the glycolytic pathway could facilitate the delivery of pyruvate to the site of its consumption since pyruvate is imported into mitochondria to serve as a substrate for respiration [48] . Analogous to PKM2, we thus speculate that certain glycolytic enzymes could tether a sub-pool of mRNAs to particular cellular destinations for localized translation.
Enzymes of the TCA cycle
One of the earliest realized examples that showed the involvement of a metabolic enzyme in post-transcriptional gene regulation relates to the iron regulatory protein (IRP-1). IRP-1 is the cytosolic isoform (termed ACO1) of mitochondrial aconitase (ACO2), an essential enzyme of the tricarboxylic acids (TCA) cycle (reviewed in
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[51]). IRP-1 interacts with mRNA to control the levels of iron in cells: when cellular iron levels are low, IRP-1 binds to iron-responsive elements (IREs) found in the 5' UTR of ferritin mRNA, the 3' UTR of transferrin receptor mRNA and other mRNAs.
Upon RNA binding, translation of ferritin mRNA is repressed, and degradation of the transferrin receptor mRNA is inhibited. When cellular iron levels are high, however, IRP1 assembles a cubane Fe-S cluster and adopts a conformation that precludes IRE binding while conferring aconitase activity to convert citrate into isocitrate.
Interestingly, RNA-interactome capture suggests conserved poly(A) RNA binding capacity of aconitases from yeast to man (Fig. 1) . Likewise, other enzymes of the TCA cycle were consistently identified in RNA-protein interactome studies, some of them with previously recognised RNA binding function, such as isocitrate dehydrogenase (IDH) (reviewed in [34, 35] . Particularly noteworthy, malate dehydrogenase (MDH) was consistently identified in RNA-interactome studies across all species and in human parasites ( Fig. 1 ). Very recently, mammalian MDH2 was confirmed as an mRNA binding protein interacting with conserved elements in the 3'UTR of SCNA1 (a votage-gated sodium channel subunit), and thereby negatively regulates gene expression by promoting mRNA decay [52] . Interestingly, the observed downregulation of SCNA1A through MDH2 under oxidative conditions in the hippocampus of epileptic seizured mice suggested a relationship between MDH2 and epileptogenesis, putting MDH2 in the spotlight as potential drug target [52] . It would certainly be interesting to see whether MDH bears likewise conserved or diverted functions for post-transcriptional control of critical mRNA targets in other organisms.
Heat shock proteins
One of most conserved molecular mechanisms across all species is the heat shock response (HSR) that goes along with the rapid induction of heat shock proteins (Hsps) [53] [54] [55] [56] [57] . Hsps act as molecular chaperones that maintain proper folding of essential enzymes, refolding of partially misfolded proteins and protection against proteotoxicity by triggering degradation of damaged proteins and preventing their aggregation under stress conditions [58, 59] . Hsps are categorized on the basis of molecular weights into several classes, such as 100-kDa, 90-kDa, 70-kDa and 60-
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kDa Hsps [60] . With the exception of small Hsps (sHsp) and 40-kDa Hsps, members of Hsp classes share common structural elements such as ATPase domains and peptide-binding domains [61] . The structural and functional differences between members of Hsp classes have been reviewed extensively [58, 62] .
The roles of Hsps go beyond stress response to important functions in general cell maintenance under non-stress conditions [62] [63] [64] . For instance, a member of the yeast 70-kDa Hsp class (Ssb1) plays a critical role as co-translational factor where it interacts with newly synthesized aggregation-prone polypeptides, maintaining their proper folding upon translation [65] . Moreover, Ssb1 is essential for regulation of ribosome biogenesis and prevention of aggregation of ribosomes [66] . The Arabidopsis Hsp101 has recently been shown to be required for resumption of translation during the recovery phase from heat stress [67] . Furthermore, there is an increasing interest in Hsps as targets for cancer therapeutics as some cancer cells exhibit constitutively active HSR under non-stress conditions which is thought to be one of the reasons for their high resistance to a wide range of cancer therapeutics [68] .
RNA-protein interactome profiling studies identified Hsps from all these classes in most organism (Table 2) . Most prominent, members of the 70-kDa Hsp class were detected in all RNA-protein interactome studies considered in this review, supporting an evolutionarily conserved propensity for interaction with poly(A) RNAs. These findings are in line with previous reports that unveiled the ability of the mammalian Hsp70 and its distant relative Hsp110 to interact directly with synthetic AREs in vitro [69] . The interaction with RNA was shown to be strongly inhibited by physiological concentrations of ATP (5 mM), which led to the suggestion that RNA binding could be established via an N-terminal ATPase domain [69] [70] [71] . Given that AREs in 3'UTRs often control mRNA stability [72] , it was further proposed that Hsp70 and Hsp110 aid proper folding of their RNA substrates, possibly recruiting other factors that regulate the degradation and/or translation of the bound mRNA [69] . In agreement with these ideas, RBP immunoprecipitation (RIP) and gel-shift assay experiments with recombinant proteins showed that human Hsp70 binds directly to
its own mRNA after heat shock [70] . Interestingly, induction of native Hsp70 by heat shock correlated with accelerated HSP70 mRNA degradation, while reduction of Hsp70 protein levels increased the half-life of HSP70 mRNA after heat shock [70] .
Thus, binding of Hsp70 to its mRNA could represent an auto-regulatory mechanism to limit Hsp70 production during recovery from stress [54, 70, 73] .
More recent analysis revealed that human Hsp70 also binds to AREs located in the 3' UTRs of vascular endothelial growth factor A (VEGFA) and cyclooxygenase-2 (COX-2) mRNAs [74] . Thereby, both the ATPase and the peptide-binding domains of Hsp70 were found to form stable complexes with the mRNA in vitro [74] . As opposed to the previously reported regulation of HSP70 mRNA, the depletion of Hsp70 led to the destabilization of VEGF and COX-2 mRNAs under heat shock conditions, suggesting a role of Hsp70 in the stabilization of selected ARE-containing mRNAs [74] . Furthermore, it was later shown that AREs consisting of at least 30 nucleotides are required for high-affinity binding of human Hsp70 to RNA substrates, indicating high specificity of the Hsp70-RNA interaction [72] . RIP studies further suggested that only the peptide-binding domain but not the ATP-binding domain of Hsp70 interacted and stabilized the mRNA in vivo [72] .
Given that Hsp70 binds specifically to AREs, which are present in at least 10% of transcripts, the number of Hsp70 RNA targets could be high [75] . Furthermore, considering that some Hsp70 proteins are constitutively expressed in non-stressed cells, the post-transcriptional regulatory role of Hsp70 may not be limited to stress conditions [62] . In addition, Hsp70s could bear alternate RNA-recognition modes depending on the cellular milieu, which could inform the recruitment of additional factors that either stabilize or destabilize the particular mRNA target. Although these studies have commonly established a role of Hsp70 as an RBP in the posttranscriptional regulation of gene expression of specific targets, the molecular details of interaction with mRNAs and its system-wide function remain elusive and need further investigation.
Little is known about the RNA-binding activity of members of other Hsp classes (Table 2 ). In one case, it was reported that Hsp90 interacts with the 3' UTR of Bamboo mosaic virus (BaMV) genomic RNA and thereby promotes the virus replication in tobacco plant (N. benthamiana) [76] . However, to our knowledge, nothing has been reported about specific interactions of Hsp90 with cellular poly(A) RNAs. It would be interesting to see whether Hsp90, and possibly members of other Hsp classes, conduct analogous functions to those of Hsp70s, providing a platform to safeguard RNAs under certain conditions and/or acting as an RNA chaperone.
Nevertheless, it is noteworthy that all the RNA-protein interactome studies considered herein relied on UV-crosslinking to covalently link protein-RNA interactions in vivo. UV-light has damaging effects on macromolecules in the cell and is associated with increased levels of cellular reactive oxygen species (ROS) that induces the expression and activity of Hsps [77] [78] [79] [80] . This raises the question of whether the RNA-binding of Hsps identified through global RBP mapping was facilitated by the imposed UV stress to the cells.
Transcription factors, histones and other chromatin-associated proteins
DNA-binding proteins (DBPs), such as transcription factors (TFs) and histones play essential roles in initiation of transcription and chromatin organisation in the nucleus, respectively [81] [82] [83] . Alongside previous suggestions that many DBPs (approx. 10%) also interact with RNA, likely establishing DNA/RNA-binding proteins (DRBPs) [84] , poly(A) RNA-interactome studies further expanded the repertoire of DBPs interacting with RNA in vivo (Table 3) . In the following, we discuss the RNA-binding activities of TFs, histones and other chromatin-associated proteins (CAPs) with emphasis on studies that have revealed the functional implication of the interaction between those proteins and RNA.
Transcription factors (TFs) constitute a group of proteins characterized by the presence of DNA-binding domains (DBD) that bind to specific short DNA sequences in the genome named cis-elements leading to activation and/or repression of their target genes [81, 82, 85, 86] . Interestingly, while members of ZnF family TFs were
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identified across all species considered herein (Table 3) (Table 3) . One of these protein is the mammalian cellular nucleic acid binding protein (CNBP), also known as zinc-finger protein 9 (ZNF9) [87] . CNBP was originally described as a nucleic acids chaperone that binds single-stranded DNA (ssDNA) [88] . CNBP was then shown to act as transcriptional regulator of several genes e.g. the c-Myc proto-oncogene [87] ; and recently, it was found to be a transcriptional activator of innate immune response genes in human cells upon treatment with lipopolysaccharide (LPS) [89] . Conversely, CNBP also binds preferentially to G-rich elements that form G-quadruplexes in the coding sequences (CDS) of about 4,000 mRNA targets which promotes translation by resolving the Gquadruplex structures [90] . Therefore, CNBP can promote both, transcription and translation of specific genes [91] . Of note, homologs of CNBP were also identified in RNA-protein interactome studies from other species: the yeast orthologue Gis2p binds ssDNA and RNA and likely coordinates the translation of functionally related sets of mRNAs [92] . Another example for a ZnF bearing protein relates to Fused in sarcoma/translocated in liposarcoma (FUS/TLS or FUS). FUS is multifunctional DNA-/RNA-binding protein that is involved in a variety of cellular functions including transcription, protein translation, RNA splicing, and transport [93] . FUS got considerable attention because it was linked to amyotrophic lateral sclerosis (ALS, also known as Lou Gehrig's disease); and frontotemporal lobar degeneration (FTLD), two related yet distinct neurodegenerative disorders (reviewed in [93] ).
One of the earliest realised examples of a TF interacting with RNA is the Drosophila homeodomain (HD) protein Bicoid (bcd). BCD acts as a transcriptional activator of segmentation genes but also causes specific translational repression of ubiquitously
distributed caudal (cad) mRNA in the anterior region of the Drosophila embryo [91] .
Although RNA-interactome studies did not recover BCD, several other HD proteins were identified in C. elegans, mouse and human and thus, it may provide a starting point for further exploration of their RNA-binding functions. Intriguingly, several other well described TFs with known RNA binding functions were not detected in any of the poly(A) RNA-protein interactome studies. Whether this relates to their relatively low expression in the nucleus, which could be detrimental for inclusion in poly(A) enrichment, or to the fact that TFs may bind primarily to non-poly(A) RNAs is unclear. In this regard, mapping of nuclear poly(A) RBPs did not reveal many TFs interacting with poly(A) RNA in human cells [17] . Examples for such 'missed' TFs include the proto-oncogene Sp-1/PU.1 (SPI1), which was shown to interact directly with 3' intron splice-site sequence of β-tropomyosin pre-mRNAs in the nucleus, preventing access of the splicing factor p54 nrb RNA splicing [94] . Other examples are p53, signal transducer and activator of transcription 1 (STAT1), Wilms tumour protein (WT-1), Sex-determining transformer protein 1 (TRA1) (reviewed in [84, 95] .
TFs interact with various types of RNA including mRNA and lncRNAs. Emerging evidence suggests that the interaction between TFs and lncRNAs is part of the transcriptional regulatory machinery in the cell where lncRNAs act as guides or decoys for TFs [85] . Particularly interesting, the glucocorticoid receptor (GCR) provides a well-characterised example on competitive binding of DNA and ncRNA for regulation of transcription. Recent RIP followed by microarray (RIP-Chip) analysis showed that GCR binds to GC-rich sequences in 497 mRNAs in the cytoplasm of human airway epithelial cells accelerating their decay upon treatment with synthetic glucocorticoid [96] . Next to mRNAs, the lncRNA growth arrest-specific 5 (GAS5) was also shown to bind to the GCR. Interestingly, it was shown that interaction with this poly(A) lncRNA prevents binding of GCR to glucocorticoid-responsive DNA elements (GREs), which consequently results in the suppression of transcription of glucocorticoid-responsive genes [85, 97 ] . Besides GAS5, another example is given by the damage-induced lncRNA DINO, which specifically interacts with the Cterminal domain of p53 and thereby stabilizes the protein [85] .
Global poly(A) RBP profiling studies also identified several histones and other chromatin associated proteins (CAPs), such as histone modifying enzymes (Table   3 ). Histones constitute a family of alkaline nuclear proteins that interact with the DNA to condense it into structural units known as nucleosomes [82, 98, 99] . The dynamic interaction between DNA and histones is further controlled by groups of enzymes that post-translationally modify histones, including acetyltransferases, deacetylases and methyltransferases; which ultimately determines the conformation of chromatin [81, 82, 98] . The detection of histones as poly(A) RBPs across all RNA-interactome studies is intriguing as to our knowledge, nothing has been reported on specific RNA-binding function of histones. Conversely, more is known about RNA binding functions of histone modifying enzymes, such as histone deacetylases [100] and acetyltransferases (e.g. CBP/p300 [101] . As seen for TFs, and adds to a growing body of evidence that CAPs associate with RNA, especially with lncRNAs, to modulate transcriptional and post-transcriptional outcomes [85] .
A recent large-scale study identified numerous CAPs to be interacting with RNA in vivo [100] . Using a modified procedure of RNP-immunoprecipitation followed by massively parallel sequencing that utilizes formaldehyde-crosslinking to stabilize protein-RNA complexes (fRIP-seq), the study found that 18 CAPs bind hundreds to thousands of RNAs in vivo. The pool of mRNAs included many non-coding RNAs (ncRNAs) but interestingly, it also revealed interactions with mRNAs [100] .
Furthermore, some CAPs were found to bind RNAs bearing specific features such as DNA methyltransferase (DNMT1) that preferentially interacted with GC rich elements in lncRNAs. Others like Enhancer of zeste homolog 2 (EZH2), RB-binding protein 5
(RBBP5) and histone deacetylase 1 (HDAC1) were preferentially associated with long transcripts [100] .
Some CAPs were bound to RNAs bearing particular features, for example histone deacetylase 1 HDAC1 -the Drosophila orthologue being detected in RNA-protein interactomes -was preferentially associated with longer transcripts enriched for particular sequence motif, indicating that the protein could establish specific interactions with RNA [100] . Furthermore, the interaction between some CAPs and
RNA was positively correlated with active chromatin marks. For example, DNMT1
was associated with transcripts that had lower methylation levels in the promoters of their genes. CTCF-bound RNAs, on the other hand, had high methylation levels across the entire gene [100] . This study provided detailed information about CAPs as
RBPs and also provided a flexible method that can be adapted and further enhanced to map RNA targets of RBPs.
The plant-specific type-2 HDAC, termed HD2C was identified in Arabidopsis poly(A)
RNA-protein interactomes and was recently reported to act as an RBP in independent studies [102, 103] . Transcriptome-wide mapping of RNA targets using RIP-seq revealed the association of HD2C with 1,515 different RNAs, the majority of them being mRNAs [103] . Although the functional impact of mRNA interactions has not been resolved yet, HD2C was linked to pre-rRNA and ribosomal processing: it inhibited rRNA methylation possibly by either interacting or direct competition with rRNA methyltransferases for RNA substrates [103, 104] . Despite the fact that the outcomes from the above studies of CAPs as RBPs provided excellent insights into some of the roles of unconventional RBPs, further in-depth characterization of the RNA-binding activity of individual CAPs is needed to uncover their potential roles as post-transcriptional regulators.
Concluding remarks
The recent global RBP profiling studies have expanded the number of RBPs in many organisms to an unprecedented level. Beside the known and predicted RBPs that contain classical RBDs, a large number of unconventional RBPs that do not contain known RBDs were also identified. Some of the identified proteins have highly conserved cellular functions, such as metabolic enzymes, Hsps and histones. In this regard, glycolysis is one of the earliest energy generating pathways in cells, which goes along with the high tendency of individual enzymes to interact with poly(A)
RNAs in different organisms. Likewise, HSR is also an ancient molecular mechanism, which is reflected by the highly conserved RNA-binding propensity of Hsps. We find it particularly intriguing that histone proteins, which are also highly
Accepted Article
This article is protected by copyright. All rights reserved. Despite the drastic expansion of the list of RBPs, it is worth noting that all the studies considered herein relied on one core technique that also has some drawbacks. For instance, UV-crosslinking is not unproblematic as the relatively low UV-crosslinking efficiency (~5%) -which is even less for proteins interacting with double-stranded RNA -could potentially add bias for detection of certain classes of RBPs.
Furthermore, UV light can also induce irreversible DNA-protein or protein-protein crosslinks [105] [106] [107] . Thus, although current poly(A) RNA-protein interactome studies were rigorously controlled with non-crosslinked, RNase-digested and/or
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This article is protected by copyright. All rights reserved. Tables   Table 1. List of poly(A) RNA-protein interactome studies grouped to the indicated organism. Table 2 . HSPs detected as poly(A) RBPs in RNA-protein interactome studies. 
